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(54) NONAQUEOUS ELECTROLYTE AND SECONDARY BATTERY USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous electrolyte which can realize a battery of 
superior safety, having a high flashing point and a superior service life property with little 
capacity lowering and deterioration in load characteristics, during high temperature storage as a 
decomposition reaction of a solvent is suppressed, and to provide a secondary battery 
containing this nonaqueous electrolyte. 

SOLUTION: The nonaqueous electrolyte contains the nonaqueous solvent including cyclic 
carboxylic acid ester, a sulfonic acid derivative, and a lithium salt. By using the electrolyte 
containing the cyclic carboxylic acid ester, the lithium salt such as LiPF6, and sulfonic acid 
derivatives, the nonaqueous electrolyte secondary battery can be provided, in which the 
deterioration in the load characteristics or resistance at a service life test including a high 
temperature storage test, is significantly suppressed. In addition, the nonaqueous electrolyte 
enables providing the nonaqueous electrolyte secondary battery of superior safety, having the 
high flashing point. 
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ft%t f- u h 2 m&%(om^m (mmm 

fco Sfc, ^*P^J05^5!niSr«BSLy k c^*#3tCsjl 
7^1) t Lfc. 50 
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[0 08 1] <ftS<Df£®!>3^life (^SI&#BMLF 
-18A) 8 7Sffi^t*iMff3J<Z>#y yyitif-Vr^ 
(PVDF) 1 3 SSSeSril-g' ^jON-^^f 

m-&m<OJW-£te 1 1 0 n m, iIliI@14mm©P]ffl 

Effifcfc t> 2 Omg-efcofco 
[0082] <LiCoO, n&<DifM> LiCoO, 
SSFMCit-^-WfAX {*) K HLC-2 

i) 9 om&%i mm m<nm®i 6 mm^RxfT-k^-i' 
^7-^ im&nkmmm<n#v •? z 

H2\ L i C oO z Sfflx? V — 4-PS!!L-fc„ ;fflL i C 
o 0 2 y — 2 0 5 ^ o ^<DT;l-?iffiicm 

U 13. 5mmCDRSmi-fT*>St£, 3-<y«©Li 
CoO, ttS-Sr#fc 0 r COL i CoO, -g-^JcoJ?^ (4 9 
O^oy, lllilf 1 3. 5 mmcoRcoiSiKfcfc 9 
4 0 m g X-fo-otCo 

[0 0 8 3] < ^SSfifecof^SOil:^ 1 4 mmC03»c 
^H$&mH, ilCSl 3. 5mmCOL iCoO, Mm. W 
£2 5 M nu ESI 6mm<Offi^?Ltt#yypt°U-y7 
'f^A^fjT^fc-fe/n — ^^r, ^v i >-U^.as[»2 0 3 

2-y--r xcomitetertt-, -ty^u-^-, 

L i CoOi ®£cOjl!^-e$aJI Lfe 0 ^rco^, -k^U— 
^(rMlE^7kmfl¥f«0. 0 3ml^ffiAU r/W5^>> 
AMcOtS (ffSl. 2 mm, (tl 6 mm, *3j;U«/^^ 

•t±Sr{*^fL, i£@20mm > ji5^3. 2mm«3^yi 
[0 0 8 4] 2. mite^col^^B 

Kftm^tc="{ yliiS-ftfflL, rcosm^o. 3 m 

AiitSflfc, 4. 2 V^®BECO*#-C, 4. 2V£1J±0 
^com»tM* s 0 . 0 SmAUlftS^t^aU ^co^, 
lmA^lM, 3. 0 V5£AffiC92s#-t\ 3. OV^f 
/EcD^fCO©jjftflt^ s 0. 0 5mAl:45*-i?S!tLfc o #C 
JC, Clco«?&Sr 1 mAfei«, 3. 8 5 V3t®J±CD2H$ 
T% 3. 8 5 V!£©ffiCDB$<O®$ft1ii#0. 0 5mA(C!i 

T*7BP ( g^^ ( rzc-^y-^j ) iSrff^ofco ^-v 5 ^ 
^fft. 1 mAW^miSK • i^T^f*^^« 
ffi^FCOSffifil 0 . 05mAtL-T, 4. 2V~3. 0V 

m^fflj ) „ rco^tc, «cmwM*^2^co@?&«/i 
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3. o v*-eifei;LfcB$£D^a ( r^#^Sj ) ^sug 

[008 5] W±coHJS^J<0«S^:SrWTcD^^ib^«f 



18 



10 



7is?-e<D®?f®m) ) x ioo (%) 

<D&.m& ifi$im&&ik&} tit, 

ra:-S?^^a©Afflf«H!fe»aij ) x i o o (%) 

(cc-t?^^) (Ojgfctj ) X 1 0 0 (%) 
[0 0 8 6] <j9J^m> 

[0 0 8 7] 
[*1] 



NO. 


m/B*& mm) 


! % 


% 


% 




i 


1 8 


3 5 8 


1 0 0 


mm i 


^;vjhx^-;u (1) 


6 8 


1 7 5 


9 9 




?»,jlXt>V (2) 


8 5 


1 1 9 


8 2 




* * - >-tf > i/jUl* Zs&V * 

(2) 

+£~U>#-tf*-h (2) 


80 


I 3 0 


6 6 



[0088] mn&m 4 is x vmrnm 2 ) ms^j 2 k*s 

LT> LiPF, HiBF, §r*I-g- L-tti-? 
tvo. S^/w/y •> h/K 0. 5^/u/y y Y>vt 



30 



[0 0 8 9] 

im2] 



NO. 


®b« mmm mm) 


% 


«!n£*b*5 
% 


% 


#^092 




4 0 


2 5 3 


1 0 0 




f-frjLZT* (2) 


8 8 


1 1 2 


8 3 



[oo9o] m^m 1 , 2 t^-r.t 5 ic, mum^m 
titz%sm&^vti 0 tut* ^it^j3tc^Lfc<t pict*= 



[00 9 1] 

i&wnmm m^^^m^^/^^i^ mm 

Kb UDfi'Al, fiF*L<ttL i PF. Srttffl U 

ot, si^a«ias<ft^tt»!:«nfc**««!«-ft««i 



' ( 11 ) #BB2 002-34342 

(72)&W% ^fffl iiBg F $ — A 5H029 AJ04 AJ05 AJ07 AJ12 AK02 

^FSgiJMfc^ffi rfig?S580-32 AK03 AK05 AK06 AK08 AK16 

zt^ttft AK18 AL01 AL02 AL06 AL07 

AL08 AL12 AL18 AM02 AM03 
AM04 AMOS AM07 AM 16 CJ08 
DJ08 DJ09 EJ07 EJ11 HJ01 
HJ02 



